SUMMARY Beige mice carry a gene (bg) which codes for the presence of giant intracellular granules in a variety of cell types. Bone marrow from beige mice was transplanted into irradiated normal mice. Giant granules similar to those seen in beige mouse synovial cells were observed subsequently in the synovial lining cells of marrow recipients, indicating an influx of bone marrow derived cells into the synovial lining. Giant granule bearing cells also appeared in the subintima. On electron microscopy giant granules have been demonstrated only in macrophage-like or type A cells in marrow recipient synovia, despite the occurrence of giant granules in both type A and type B lining cells in donor material (beige). This tends to suggest that only the type A lining cells are derived from bone marrow, as might be expected from their similarity to mononuclear phagocytes elsewhere. However, the possibility remains that type B cells are also derived from bone marrow but have a slower rate of replacement. It Synovectomy. Synovectomy was collected by anterior synovectomy of the knee under an Olympus dissecting microscope. The fibrous capsule, patellar tendon, and quadriceps muscle were raised and cut away together with the patella. The remaining annulus of synovial membrane, including the infrapatellar fat pad, was then teased off the bone and prepared for electron and light microscopy. During the dissection the tissues were bathed in glutaraldehyde in sodium cacodylate buffer.
Fixation and embedding oftissues. Tissue for both light and electron microscopy was processed similarly as follows: initial fixation in glutaraldehyde in sodium cacodylate buffer for 1 hour, overnight was in cacodylate sucrose buffer, postfixation in osmium tetroxide for 1 hour, 10-minute wash in cacodylate sucrose buffer, staining in saturated aqueous uranyl acetate for 1 hour, dehydration with 70%, 90%, and absolute ethanol, infiltration with Araldite and propylene oxide for half an hour, followed by 2 changes of fresh Araldite over at least 24 hours and final polymerisation in Araldite at 70°C.
Light microscopy. Sections for light microscopy were cut on an ultramicrotome at about 0.5 ,um thickness. Sections were stained with hot aqueous toluidine blue until nuclei stained deep blue-violet and fat stained sky blue. Sections were viewed under oil immersion at a total magnification of 1000 times. A linear scale was incorporated into the eyepiece.
Giant granules were identified in light microscope sections by the following criteria: (1) dark blue staining (not blue-violet); (2) presence within lining cell cytoplasm and discontinuity on serial sections from nuclear material; (3) at least 1 diameter greater than 1 ,tm; (4) presence on at least 2 serial sections; (5) perfect circular or elliptical outline except for very large (3 ,um) compound granules. Darkly staining granules occurred in normal synovium, both in vacuolated and nonvacuolated cells. They were generally less than 0 5 5,um in diameter, though isolated granules were seen up to about 0.7 ,u m. No darkly staining granules of 1 ,.um diameter conforming to the above criteria (see method) were seen in normal tissue. Pale blue granules of similar colour to surrounding fat and greater than 1 ,um in diameter were seen on five occasions. These were up to 20 ,um across and were considered to represent immature adipocyte fat inclusions. Groups of blue violet granules filling the cytoplasm of cells just deep to the intimal layer and in the subintima were considered to represent mast cell granules. These often Beige mouse synovium appeared identical to normal tissue except for the presence of much larger darkly staining granules both in lining cells and in subintimal mononuclear cells (Fig. 1) Beige synovium contained a similar cell population, but much larger collections of electron dense particles were observed (Fig. 2) . The outer membrane frequently exceeded 1 ,tm in diameter. The contents of such membranes consisted of a finely granular matrix of medium to low electron density dotted with strongly electron dense particles which tended to be arranged peripherally to give a clock face appearance. These collections appeared in both cell types. Similar structures were seen in subintimal mononuclear cells and also in beige peritoneal macrophages, though in the latter the clock face appearance was not evident, the contents being rather more heterogeneous.
With the light electron microscope used on synovium from a beige bone marrow recipient an attempt was made to establish that the structures described with the light microscope corresponded to those described under the electron microscope. Two giant granules were identified under the light mode as being greater than 1 ,tm in diameter and having the :Ao characteristic peripheral dark staining with toluidine blue. These were then viewed under the transmission EM mode and photographed. The electron microscopic appearance was typical of the lysosomal structures described above, the peripheral toluidine blue staining corresponding to the clock face distribution of the electron dense particles (Fig. 3) .
GRAFT VIABILITY ASSESSMENTS
All animals receiving beige bone marrow grafts showed complete replacement of circulating neutrophils by beige cells at 8-10 days. All animals showed persistence of circulating beige cells at the time of killing for synovial histology, though regeneration of a minority of normal neutrophils was observed in animals killed 51, 60, and 66 days after grafting.
EXAMINATION OF SYNOVIUM FROM BONE MARROW GRAFT RECIPIENTS
Light microscopy revealed giant granules in all synovia taken from graft recipients. Numbers tended to increase with time after transplantation, but there was considerable variation. Giant granules were often but not always, seen in areas of vacuolation and lamellation. Counts were made of the number of giant granules per 1000 cross-sections of nuclei (see Fig. 4 and Table 1 ).
Electron microscopy of synovia from beige bone marrow recipients has revealed giant granules only in type A cells, that is to say cells with minimal rough endoplasmic reticulum, prominent vacuolation, and lamellation of the cell membrane (Fig. 5) . Approxi- 
